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Editors: Anton N. Sidawy and Bruce A. PerlerResults of transcaval embolization for sac expansion from
type II endoleaks after endovascular aneurysm repair
Kristina A. Giles, MD, Mark F. Fillinger, MD, Randall R. De
Martino, MD, MPH, Andrew W. Hoel, MD, Richard J. Powell,
MD, and Daniel B. Walsh, MD
Objective: Management of type II endoleaks after endo-
vascular aneurysm repair can be problematic. This study
reports our experience with a relatively novel strategy to
treat this complication, transcaval coil embolization (TCCE)
of the aneurysm sac.
Methods: We reviewed 29 consecutive patients undergoing
TCCE from 2010 to 2013. Demographics, operative details,
and outcomes were assessed.
Results: Since 2006, 29 TCCEs have been performed at our
institution in 26 patients for sac expansion from type II
endoleaks. Patients were male (83%) and former or current
smokers (88%), with an average age of 78  7.1 years. TCCE
was performed a mean of 4.2  4 years after initial endo-
vascular aneurysm repair. Endoleaks resulted in a mean sac
growth of 1.2  1 cm in diameter and 37%  32% by
volume. Forty-six percent had prior procedures (5 trans-
lumbar, 3 transarterial, 3 transcaval, 1 aortic cuff, and 1 iliac
limb extension). Two patients had no ﬂow identiﬁed in the
aneurysm sac after puncture was successful, and one was
found to have a hygroma rather than arterial ﬂow. An
additional two patients had ultimate embolization from sac
access between the endograft iliac limb and arterial wall
after transcaval puncture failed, for a 90% procedural suc-
cess (83% for transcaval technical success). Mean ﬂuoro-
scopy time was 27  13 minutes with 29  21 mL of
contrast material used and a median of 10 coils per case.
Additional adjuncts included thrombin injection (17%),
intravascular ultrasound (14%), sac pressure measurements
(28%), and on-table integrated computed tomography
(17%). Median length of stay was 1 day (range, 0-5 days).
There were no procedural adverse events. Reintervention
was required in ﬁve cases (three repeated TCCEs, two graft
relinings). One-year freedom from reintervention was 95%.
At a mean 16.5 months of follow-up, 70% experienced no
further endoleak and had stable or decreasing sac diame-
ters. There have been no ruptures during follow-up.
Conclusions: In this series, TCCE for treatment of aneurysm
enlargement due to type II endoleaks was safe and rela-
tively effective despite prior failed interventions in nearly
half of the cases. TCCE is a useful alternative in cases in
which the anatomy makes other approaches difﬁcult or
impossible.*Full articles available online at www.jvascsurg.org
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http://dx.doi.org/10.1016/S1078-5884(15)00235-XPredictive factors for limb occlusions after endovascular
aneurysm repair
Elsa M. Faure, MD, Jean-Pierre Becquemin, MD, and
Frédéric Cochennec, MD, on behalf of ENGAGE
collaborators
Objective: Greater ﬂexibility and smaller sizes for introducer
sheaths in the newest stent grafts increase the feasibility of
endovascular aneurysm repair but raise concerns about
long-term limb patency. The aim of the study was to
determine the incidence of and predictive factors for limb
occlusion after use of the Endurant stent graft (Medtronic
Inc, Minneapolis, Minn) for abdominal aortic aneurysm.
Methods: The Endurant Stent Graft Natural Selection Global
Postmarket Registry (ENGAGE) prospectively included 1143
patients treated with bifurcated devices who were observed
for up to 2 years. Limb occlusions were evidenced by
computed tomography, angiography, or ultrasound. To
predict stent graft limb occlusion, a two-step model-build-
ing technique was applied. We ﬁrst identiﬁed predictors
from a total of 47 covariates obtained at baseline and in the
periprocedural period. Subsequently, we reduced the set of
potential predictors to key factors that are clinically mean-
ingful. To handle large numbers of covariates, we used the
Classiﬁcation And Regression Tree (CART) method.
Results: Forty-two stent graft limbs occluded in 39 patients
(3.4%of thepatients). At 2 years, the rate of freedom fromstent
graft limb occlusion calculated by Kaplan-Meier plot was 97.9%
(standard error [SE], 0.33%). Of the 42 occlusions, 13 (31%)
were observed within 30 days and 30 (71%) within 6 months.
The strongest independent predictors were distal landing zone
on the external iliac artery, external iliac artery diameter â¤10
mm, and kinking. High-risk vs low-risk patients were identiﬁed
according to a decision tree based on the strongest predictors.
Freedom from stent graft limb occlusion was 96.1% (SE, 0.64%)
in high-risk patients vs 99.6% (SE, 0.19%) in low-risk patients.
Conclusions: After Endurant stent grafting, the incidence of
limb occlusion was low. Classifying patients as high risk vs
low risk according to the algorithm used in this study may
help deﬁne speciﬁc strategies to prevent limb occlusion and
improve the overall results of endovascular aneurysm repair
using the latest generation of stent grafts.Feasibility of wall stress analysis of abdominal aortic
aneurysms using three-dimensional ultrasound
Annette M. Kok, MSc, V. Lai Nguyen, MD, Lambert Speel-
man, PhD, MSc, Peter J. Brands, PhD, MSc, Geert-Willem H.
Schurink, PhD, MD, Frans N. van de Vosse, PhD, MSc, and
Richard G. P. Lopata, PhD, MSc
European Journal of Vascular and Endovascular Surgery Volume 49 Issue 5 p. 616e618 May/2015 617Objective: Abdominal aortic aneurysms (AAAs) are local
dilations that can lead to a fatal hemorrhage when rup-
tured. Wall stress analysis of AAAs is a novel tool that has
proven high potential to improve risk stratiﬁcation. Cur-
rently, wall stress analysis of AAAs is based on computed
tomography (CT) and magnetic resonance imaging; how-
ever, three-dimensional (3D) ultrasound (US) has great
advantages over CT and magnetic resonance imaging in
terms of costs, speed, and lack of radiation. In this study,
the feasibility of 3D US as input for wall stress analysis is
investigated. Second, 3D US-based wall stress analysis was
compared with CT-based results.
Methods: The 3D US and CT data were acquired in 12
patients (diameter, 35-90 mm). US data were segmented
manually and compared with automatically acquired CT
geometries by calculating the similarity index and Hausdorff
distance. Wall stresses were simulated at P = 140 mm Hg
and compared between both modalities.
Results: The similarity index of US vs CT was 0.75 to 0.91 (n
= 12), with a median Hausdorff distance ranging from 4.8 to
13.9 mm, with the higher values found at the proximal and
distal sides of the AAA. Wall stresses were in accordance
with literature, and a good agreement was found between
US- and CT-based median stresses and interquartile
stresses, which was conﬁrmed by Bland-Altman and
regression analysis (n = 8). Wall stresses based on US were
typically higher (+23%), caused by geometric irregularities
due to the registration of several 3D volumes and manual
segmentation. In future work, an automated US registration
and segmentation approach is the essential point of
improvement before pursuing large-scale patient studies.
Conclusions: This study is a ﬁrst step toward US-based wall
stress analysis, which would be the modality of choice to
monitor wall stress development over time because no
ionizing radiation and contrast material are involved.Incidence, outcomes, and effect on quality of life of cranial
nerve injury in the Carotid Revascularization
Endarterectomy versus Stenting Trial
Robert J. Hye, MD, Ariane Mackey, MD, Michael D. Hill, MD,
MSc, Jenifer H. Voeks, PhD, David J. Cohen, MD, Kaijun
Wang, PhD, MeeLee Tom, MS, and Thomas G. Brott, MD
Objective: Cranial nerve injury (CNI) is the most common
neurologic complication of carotid endarterectomy (CEA)
and can cause signiﬁcant chronic disability. Data from prior
randomized trials are limited and provide no health-related
quality of life (HRQOL) outcomes speciﬁc to CNI. Incidence
of CNIs and their outcomes for patients in the Carotid
Revascularization Endarterectomy vs Stenting Trial (CREST)
were examined to identify factors predictive of CNI and
their impact on HRQOL.
Methods: Incidence of CNIs, baseline and procedural char-
acteristics, outcomes, and HRQOL scores were evaluated in
the 1151 patients randomized to CEA and undergoing sur-
gery 30 days. Patients with CNI were identiﬁed and clas-
siﬁed using case report forms, adverse event data, andclinical notes. Baseline and procedural characteristics were
compared using descriptive statistics. Clinical outcomes at 1
and 12 months were analyzed. All data were adjudicated by
two neurologists and a vascular surgeon. HRQOL was
evaluated using the Medical Outcomes Short-Form 36 (SF-
36) Health Survey to assess general health and Likert scales
for disease-speciﬁc outcomes at 2 weeks, 4 weeks, and 12
months after CEA. The effect of CNI on SF-36 subscales was
evaluated using random effects growth curve models, and
Likert scale data were compared by ordinal logistic
regression.
Results: CNI was identiﬁed in 53 patients (4.6%). Cranial
nerves injured were VII (30.2%), XII (24.5%), and IX/X
(41.5%), and 3.8% had Horner syndrome. CNI occurred in 52
of 1040 patients (5.0%) receiving general anesthesia and in
one of 111 patients (0.9%) operated on under local anes-
thesia (P = .05). No other predictive baseline or procedural
factors were identiﬁed. Deﬁcits resolved in 18 patients
(34%) at 1 month and in 42 of 52 patients (80.8%) by 1 year.
One patient died before the 1-year follow-up visit. The
HRQOL evaluation showed no statistical difference between
groups with and without CNI at any interval. By Likert scale
analysis, the group with CNI showed a signiﬁcant difference
in the difﬁculty eating/swallowing parameter at 2 and 4
weeks (P < .001) but not at 1 year.
Conclusions: In CREST, CNI occurred in 4.6% of patients
undergoing CEA, with 34% resolution at 30 days and 80.8%
at 1 year. The incidence of CNI was signiﬁcantly higher in
patients undergoing general anesthesia. CNI had a small
and transient effect on HRQOL, negatively affecting only
difﬁculty eating/swallowing at 2 and 4 weeks but not at 1
year. On the basis of these ﬁndings, we conclude that CNI is
not a trivial consequence of CEA but rarely results in sig-
niﬁcant long-term disability.Results of combined vascular reconstruction and free ﬂap
transfer for limb salvage in patients with critical limb
ischemia
Alexander Meyer, MD, Katja Goller, Raymund E. Horch, MD,
Justus P. Beier, MD, Christian D. Taeger, MD, Andreas
Arkudas, MD, and Werner Lang, MD, FEBVS
Objective: Combined vascular reconstruction and free ﬂap
transfer has been established in centers as a feasible ther-
apeutic option in cases with critical limb ischemia (CLI) and
large tissue defects otherwise destined for major amputa-
tion. However, the number of patients treated with this
combined approach is limited, and data regarding long-term
follow-up and functional outcome are scarce. We therefore
report our 10-year experience in free ﬂap transplantation
after vascular reconstruction as a last attempt for limb
salvage, with special emphasis of complication rate, limb
salvage, and postoperative mobility.
Methods: CLI patients undergoing combined vascular
reconstruction and consequent free ﬂap transfer from 2003
to 2013 were retrospectively observed. Of 80 cases in total,
patients with traumatic and oncologic indications were
618 Abstractsexcluded; 33 (mean age, 66 years; range, 51-82 years) of
these cases were performed for limb salvage and were
included in this study. Long-term follow-up was possible in
32 of 33 patients (mean, 58 months; range, 2-126 months).
Results: Thirty-three patients were analyzed. We performed
arterial revascularization with 9 arteriovenous loops, 23
bypass grafts (10 popliteal-pedal, 9 femoral-crural, and 4
femoral-popliteal), and 1 venous interposition graft. For
defect coverage, tissue transfer was comprised of six dif-
ferent ﬂap entities (10 latissimus dorsi, 2 gracilis, 1 anterior
lateral thigh, 7 rectus abdominis, 11 radialis, and 2 greater
omentum ﬂaps). Complications occurred in 16 of 33
patients (49%). Early complications included eight acute
occlusions of arterial reconstructions; major bleedings were
seen in eight patients as well. There were two ﬂap losses
and one major amputation in the early postoperative
period. No in-hospital deaths were observed. Late results
revealed a limb salvage rate of 87% after 1 year and 83%
after 5 years. Amputation-free survival was 87% after 1 year
and 75% after 5 years. Overall survival was 100% and 87%
after 1 year and 5 years, respectively. Follow-up showed
42% of patients with no limitations in ambulation, 54% with
maintained preoperative ambulatory status, and one bed-
ridden patient.
Conclusions: The combined approach for limb salvage in CLI
patients is associated with excellent results in limb salvage
and functional outcome in patients who would otherwise
be candidates for major amputation, despite an initially
elevated complication rate. The option of combined revas-
cularization with free tissue transfer should be evaluated in
all mobile patients with CLI, large tissue defects, and
exposed tendon or bone structures before major amputa-
tion. However, further studies are required to support these
results.Technique and outcomes of robot-assisted median arcuate
ligament release for celiac artery compression syndrome
Stijn J. J. Thoolen, BS, Walderik J. van der Vliet, BS, Tara S.
Kent, MD, Mark P. Callery, MD, Martin J. Dib, MD, Allen
Hamdan, MD, Marc L. Schermerhorn, MD, and A. James
Moser, MD
Objective: Celiac artery compression by the median arcuate
ligament (MAL) is a potential cause of postprandial
abdominal pain and weight loss that overlaps with othercommon syndromes. Robotic technology may alter the
current paradigm for surgical intervention. Open MAL
release is often performed with concurrent bypass for celiac
stenosis due to the morbidity of reintervention, whereas
the laparoscopic approach is associated with high rates of
conversion to open due to bleeding.We hypothesized that a
robot-assisted technique might minimize conversion events
to open, decrease perioperative morbidity, and defer con-
sideration of vascular bypass at the initial operative setting.
Methods: We retrospectively analyzed patients treated for
MAL syndrome by a multidisciplinary team at a tertiary
medical center between September 2012 and December
2013. Diagnosis was based on symptom proﬁle and peak
systolic velocity (PSV) >200 cm/s during celiac artery duplex
ultrasound imaging. All patients underwent robot-assisted
MAL release with simultaneous circumferential neurolysis
of the celiac plexus. Postoperative celiac duplex and
symptom proﬁles were reassessed longitudinally to monitor
outcomes.
Results: Nine patients (67% women) were evaluated for
postprandial pain (100%) and weight loss (100%). All
patients had celiac stenosis by mesenteric duplex ultra-
sound imaging (median PSV, 342; range, 238-637 cm/s), and
cross-sectional imaging indicated a ﬁshhook deformity in
ﬁve (56%). Robot-assisted MAL release was completed
successfully in all nine patients (100%) using a standardized
surgical technique. Estimated blood loss was <50 mL, with
a median hospital stay of 2 days (range, 2-3 days). No
postoperative complications of grade 3, readmissions or
reoperations were observed. All patients (100%) improved
symptomatically at the 25-week median follow-up. Three
patients experienced complete resolution on postoperative
celiac duplex ultrasound imaging, and six patients showed
an improved but persistent stenosis (PSV >200 cm/s)
compared with preoperative velocities (P < .05 by Wilcoxon
signed rank). No patients required additional treatment.
Conclusions: Robot-assisted MAL release can be performed
safely and effectively with avoidance of conversion events
and minimal morbidity. Potential factors contributing to
success are patient selection by a multidisciplinary team
and replication of the open surgical technique by means of
robot-assisted dexterity and visualization. The need for
delayed reintervention for persistently symptomatic celiac
stenosis is uncertain.
